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(S) Video view selection by chairperson. 

(57) A switching system (105) allows any one con- 
feree (e.g. at 101) on a video conference to 
assume the role of manually manipulating (144) 
the video picture that will be seen by all con- 
ferees (chair view) (101-104). In addition, each 
individual conferee (102-104) is allowed to de- 
termine their own video picture content or to 
select the chair view (by 123-128). Further, any- 
one of conferees (101-104) can assume the role 
of determining the chair view. In addition, for 
the video classroom, a chair view video picture 
is composed such that the picture displays the 
visual aid with an insert for an instructor and an 
insert for a student asking a question. Further, 
the instructor selects by using a button 
(129.130) or mouse which student is to be dis- 
played in the student insert, and the video 
picture automatically displays that student. In 
another embodiment of the system, the stu- 
dents request permission to ask a question by 
actuation of a switch on their telephone set, and 
the names of students asking questions are 
displayed on a computer display screen. The 
instructor then can select the student by mani- 
pulating the cursor on the computer display to 
select the desired student. 
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Technical Field 

This invention relates to communication systems 
and, in particular, to a telecommunication switching 
system providing video conferencing capabilities. 5 

Background of the Invention 

In present video conferences, a video picture 
seen by the conferees may be displayed in the follow- w 
ing ways: show all the conferees, show the conferee 
that is talking, or show all the conferees with the talk- 
ing conferee highlighted. In addition, it is known 
where a video conference is being conducted be- 
tween two specially equipped conference rooms to al- 15 
low the conferees in one conference room to control 
the video camera in the other conference room so as 
to be able to point that camera at various people or ob- 
jects in the other conference room. Also, it is known 
where each conferee has a split screen and can select 20 
the pictures of the other conferees to be displayed in 
the split screen. 

The problem with these capabilities is that often 
the video picture seen by the conferees should in- 
clude a visual aid, e.g., view graph, plus the individual 25 
who is giving the presentation or the individual who is 
asking a question. This problem often arises where 
classes are being taught by video or during video 
business conferences. In addition, it is desirable that 
one individual be able to control the video picture 30 
seen by the other conferees and to compose this pic- 
ture by including people or visual aids. Further, in the 
business conference, it is desirable for different indi- 
viduals to control the video picture seen by other con- 
ferees as the topic of the business conference 35 
change. Also, each conferee needs the ability to con- 
trol their own picture if they desire. In addition, in the 
classroom situation, it is desirable to automate the 
process whereby students ask questions and are dis- 
played in the video picture. 40 

Summary of the Invention 

The foregoing problems are solved, and a techni- 
cal advance is achieved by a system and method 45 
which allows one of the conferees on the conference 
to assume the role of manually manipulating the con- 
tent of a video picture that will be seen by all confer- 
ees (chair view). In addition, each individual conferee 
is allowed to determine their own video picture con- so 
tent or to select the chair view. These capabilities pro- 
vide the reality of a virtual meeting room and allow 
other conferees to be freed of manipulating their own 
video picture content. Further, anyone of conferees 
can assume the role of determining the chair view 55 
which allows control of chair view to shift as the prin- 
cipal speaker of the video conference shifts. 

In addition, for the video classroom, a video pic- 



ture is composed such that the picture displays the 
visual aid with an insert for an instructor and an insert 
for a student asking a question. Further, the instructor 
selects by using a button or mouse which student is 
to be displayed in the student insert, and the video 
picture automatically displays that student. In another 
embodiment of the system, the students request per- 
mission to ask a question by actuation of a switch on 
their telephone set, and the names of students asking 
questions are displayed on a computer display 
screen. The instructor then can select the student by 
manipulating the cursor on the computer display to 
select the desired student. Advantageously, all con- 
trol information may be communicated using the stan- 
dard ISDN protocol. 

Brief Description of the Drawing 

FIG. 1 illustrates, in block diagram form, a system 
for implementing the invention; 
FIG. 2 illustrates the message flow for creating a 
video conference in accordance with the inven- 
tion; 

FIGS. 3 and 4 illustrate the software records that 
are created during a video conference; 
FIG. 5 illustrates message flow for a telephone 
terminal selecting the chair view in accordance 
with the invention; 

FIG. 6 illustrates software records that are creat- 
ed during a video conference; 
FIG. 7 illustrates message flow for a telephone 
terminal selecting its own view in accordance 
with the invention; 

FIG. 8 illustrates, in block diagram form, a system 
for implementing another embodiment of the in- 
vention; 

FIGS. 9 and 10 illustrate an instructor terminal 
during different stages of a video conference for 
the system illustrated in FIG. 8; 
FIG. 11 illustrates, in greater detail, switching 
node 107 of FIG. 1; 

FIG. 12 illustrates, in greater detail, video switch 
106 of FIG. 1; and 

FIG. 13 illustrates, in flow chart form, the opera- 
tions performed by telephone terminals control- 
ling a video conference in accordance with the in- 
vention. 

Detailed Description 

In block diagram form, FIG. 1 illustrates one em- 
bodiment for implementing the present invention. Tel- 
ephone terminals 101 through 104 each comprise a 
station set and a video set. Station sets 111, 114, and 
116 are identical to station set 120. Similarly, video 
sets 112, 113, 117, and 121 are the same. Each video 
set includes a video display, video camera, and audio 
devices. Station set 143 has no associated video set; 
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hence, a user of station set 143 has only audio com- 
munication. While a video conference is in process, 
both video and audio information is communicated via 
the video sets. Switching system 105 controls the 
switching of audio and video information. Control in- 
formation is transmitted to and from the station sets 
via BRI links 132 through 135. Switching node 105 
utilizes the control information received via the BRI 
links to control video switch 106 and also to control 
the conferencing of the audio information. Audio infor- 
mation is transmitted from the video sets via video 
links 1 36 through 1 39. The audio information received 
by video switch 106 is conferenced together and 
transferred back to the video sets. 

The internal structure of switching node 107 is 
described in greater detail with respect to FIG. 3 and 
in U.S. Patent 5,182,750. In addition, the software ar- 
chitecture is also described in the latter U.S. Patent. 

Each telephone terminal has associated with it a 
terminal management software application. The ter- 
minal management applications are executing either 
on the computer controlling switching node 107 or 
within each of the station sets. The terminal manage- 
ment application controlling a video conference is the 
terminal management application of the station set 
that originated the video conference call. The control- 
ling terminal management application communicates 
with the other terminal management applications util- 
izing standard ISDN protocol messages. These mes- 
sages are switched via switching node 107. 

Using a telephone terminal, such as telephone 
terminal 101, a user can establish a video conference 
and determine the chair view by designating them- 
selves as the chairperson. In addition, any user on the 
video conference can select to look at any one of the 
parties on the conference, all the parties simultane- 
ously, chair view, or an insert view which allows a 
fixed number of parties to be displayed. To under- 
stand how these different functions are performed 
consider the following examples. In a first example, 
the user of telephone terminal 101 establishes a video 
telephone call by depressing line button 140 and vid- 
eo button 150. The userthen dials the telephone num- 
ber of another telephone terminal which in the present 
example is assumed to be telephone terminal 102. 
Since telephone terminal 101 is indicating to switch- 
ing node 107 via BRI link 132 that the call is to be a 
video call, switching node 107 alerts station set 116 
to this fact and sets up the necessary video connec- 
tion through video switch 106. After a call has been 
established between telephone terminal 101 and tel- 
ephone terminal 102, the user of telephone terminal 
101 then utilizes conference button 141 to bring tele- 
phone terminals 103 and 104 into a video conference. 
Each of the telephone terminals is assigned to but- 
tons 123 through 126 as each is joined onto the tele- 
phone call. In the present example, party A is tele- 
phone terminal 1 01 , and party B is telephone terminal 



1 02. By default, all telephone terminals display the all- 
view picture until a user selects another view. 

In addition, station set 143, which has no associ- 
ated video set, can be part of the audio portion of the 

5 video conference. Greater detail on how station set 
143 can be part of the video conference is given with 
respect to FIGS. 11 and 12. 

To designate the chair view, the user of telephone 
terminal 101 first actuates select chair button 144 and 

10 then the appropriate button to designate the picture 
content. For example, if the user of telephone termi- 
nal 101 wants to display all of the parties on the con- 
ference for the chair view, the user actuates all-view 
button 128 after actuating select chair button 144. 

15 When select chair button 144 is first actuated, an in- 
dicator light, that is located with select chair button 
144, is turned on to indicate that the telephone termi- 
nal is specifying the chair view. Telephone terminal 
1 01 will continue to specify the chair view until select 

20 chair button 1 44 is actuated a second time which also 
turns off the indicator light. While the indicator light is 
on, any view selected by the user of telephone termi- 
nal 101 becomes the chair view. 

In another implementation of chair view designa- 

25 tion, the user of telephone terminal 101 first actuates 
select chair button 144 and then the appropriate but- 
ton or buttons to designate the picture content. After 
the user has designated the picture content, subse- 
quent picture selections by the user do not change 

30 the chair view but rather only effect the picture dis- 
played on telephone terminal 101. In order to change 
the chair view again, the user of telephone terminal 
101 must first actuate the select chair button 144 be- 
fore making a picture selection. 

35 The insert view consists of a larger picture having 

one or two smaller pictures inserted into the larger 
picture. To select an insert view, the user of telephone 
terminal 101 first selects the view that is to be the 
larger picture by actuation of the appropriate button 

40 and then actuates insert 1 button 129 followed by the 
actuation of the button which designates the picture 
to be placed in the first insert. If the user desires two 
inserts, the user actuates insert 2 button 1 30 followed 
by the actuation of the button which designates the 

45 picture to be placed in the second insert. The user can 
change either inserts any time by actuation of either 
insert 1 button 129 or insert 2 130 followed by actua- 
tion of the button designating the desired picture. An 
insert is removed from the video set by actuating the 

so appropriate insert button twice without designation of 
a picture between the two actuations. If telephone 
terminal 101 is specifying the chair view during the 
actuation of the insert buttons, the resulting picture 
will be the chair view. Those skilled in the art could 

55 readily envision methods for having more than two in- 
serts. For example, if the picture from telephone ter- 
minal 102 is to be the large picture and the pictures 
from telephone terminals 103 and 104 are to be the 
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inserts, the user of telephone terminal 101 actuates 
party B button 124, insert 1 button 129, party C but- 
ton 125, insert 2 button 130 and party D button 126 
in that order. This results in the desired insert view be- 
ing configured. 

During the video conference, the users of the tel- 
ephone terminals can select the various pictures they 
wish to see. For example, the user of telephone ter- 
minal 101 can select any of the parties, the chair view, 
and the all party view, by actuations of buttons 123 
through 128. 

FIG. 2 illustrates the message flow utilized to set 
up a video conference call by telecommunication ter- 
minal 101. The setup message of line 201 which is 
transmitted from telecommunication terminal 101 to 
telecommunication terminal 102 via switch 105 spe- 
cifies to switch 105 that a video call is being setup. 
Lines 202 through 205 complete this video call be- 
tween telecommunication terminal 101 and telecom- 
munication terminal 102. In line 206, telecommunica- 
tion terminal 101 transmits a second setup message 
to telecommunication terminal 103 which also speci- 
fies a video call. In line 208, telecommunication ter- 
minal 101 transmits a merge message to switch 105 
requesting that switch 105 form a video conference 
call between telecommunication terminals 101, 102, 
and 103. Switch 105 is responsive to the merge mes- 
sage of line 208 to default to the all-view format The 
notify messages of lines 211, 213, and 216 are util- 
ized to inform the various station sets of the identity 
of parties on the video conference. In line 217, tele- 
communication terminal 101 transmits a setup mes- 
sage via switch 105 to telecommunication terminal 
104. On obtaining the connect message of line 228, 
telecommunication terminal 101 transmits the con- 
nect acknowledge message of line 229 and a merge 
message in line 219 to switch 105 requesting that tel- 
ecommunication terminal 104 be merged into the vid- 
eo conference call. The messages of lines 223, 224, 
230, and 231 complete the transfer of information to 
the various telecommunication terminals. Note, that 
the designations A, B, C, and D, refer to telecommu- 
nication terminals 101 through 104, respectively. 

After the video conference has been established, 
the user of telephone terminal 101 actuates the chair 
view button 127. Telephone terminal 101 transmits 
the notify messages of lines 232. 233, and 234 to in- 
form telephone terminals 102, 103, and 104 that tel- 
ephone terminal 1 01 is controlling the chair view. The 
telephone terminal, that is the chairperson, is defined 
by the "CH" portion of the notify message. Video 
switch 106 defaults to the all view picture, when a vid- 
eo conference is initially set up. FIG. 5 illustrates the 
message flow when terminal telephone 104 becomes 
the chairperson. Telephone terminals 102 and 103 
would cause a similar message flow if they become 
chairperson. 

FIG. 3 illustrates the records which have been set 



up in telecommunication terminals 101 through 1 04 in 
response to the messages of FIG. 2. The records and 
managers are located in the highest software layer, 
the application layer, of the software structure of the 
5 station sets. As is described in greater detail later, the 
terminal manager application invokes the video con- 
ference manager application upon actuation of the 
conference button subsequent to the actuation of the 
video button. Each terminal manager application 

w maintains a party record for each half of the call in 
which the terminal manager application is involved. 
Each party record contains a record of the names of 
users and addresses (telephone numbers) of the par- 
ties on the other half of the call. For example, party 

15 records 302, 303, and 31 4 contain the names and tel- 
ephone numbers of the users of telecommunication 
terminals 102, 103, and 104, respectively. Telecom- 
munication terminals 102, 103, and 104 reflect in their 
party records (306, 308, and 313, respectively) the 

20 telecommunication terminal that is the controlling tel- 
ecommunication terminal and the sub-party telecom- 
munication terminals. In party record 306, the name 
and telephone number for station set 101 have an as- 
terisk before them denoting the controlling party. 

25 Similarly, the party records also reflect which station 
set (chairperson) is controlling the chair view by plac- 
ing an exclamation mark. For example, in party re- 
cord 306 the name and telephone number for tele- 
communication terminal 101 have an exclamation 

jo mark before them denoting the chair person. 

FIG. 3 only illustrates the logical message chan- 
nels (such as logical channel 310) that are establish- 
ed between the telecommunication terminals via the 
switches. These logical channels allow the communi- 

35 cation of messages between terminal managers. The 
manner in which these logical channels are establish- 
ed is set forth in the above referenced U.S. Patent. 
More information on how the conference record and 
party records are built is given in a U.S. Patent appli- 

40 cation entitled Telephone Terminal Controlled Con- 
ference Inspection", Serial Number 07/996350, filed 
December 23, 1992. and assigned to the same as- 
signee as the present application. 

To further understand the functions, consider 

45 now the situation where the user of telecommunica- 
tion terminal 104 actuates the select chair button, 
party A button, insert 1 button, party B button, insert 
2 button, and party C button. The result is that the 
user of telephone terminal 104 is now the chair person 

50 and the chair view has been changed to an insert view 
with party A as the main picture and parties B and C 
as insert pictures. To achieve this result, the terminal 
manager of telephone terminal 104 transmits the user 
information message of line 501 of FIG. 5 to terminal 

55 manager 305 of telephone terminal 101. This user in- 
formation message informs terminal manager 305 in 
telephone terminal 104 that telephone terminal 104 is 
to determine the chair view. Terminal manager 305 is 
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responsive to this information to update video confer- 
ence record 301 as illustrated in FIG. 4 and to trans- 
mit the notify messages of lines 504 and 505 of FIG. 
5 to telephone terminals 102 and 103 so that tele- 
phone terminals can update their information with re- 5 
spect to the chair person. The notify message of line 
506 confirms to telephone terminal 104 that it is con- 
trolling the chair view. These updates are also illu- 
strated in FIG. 4. Terminal manager 315 of telephone 
terminal 104 responds to the notify message of line 10 
506 by transmitting the user information message of 
line 509 which informs terminal manager 305 that 
chair view is to be that described at the beginning of 
this paragraph. In response to the user information 
message of line 509, terminal manager 305 transmits 15 
to switching system 105 the facility message of line 
512. In response, switching system 105 sets up the 
requested chair view. The manner in which switching 
system 105 responds to that user information mes- 
sage is described with respect to FIGS. 11 and 12. 20 

Assume now that the user of telephone terminal 
102 does not want to see the chair view selected by 
telephone terminal 104 but rather wishes to see only 
the user of telephone terminal 101. To accomplish 
this, the user of telephone terminal 102 actuates the 25 
party A button on station set 116. As illustrated in line 
701 of FIG. 7, terminal manager 307 of terminal 102 
transmits a user information message to terminal 
manager 305 of telephone terminal 101 requesting 
only the picture of party A. Terminal manager 305 of 30 
telephone terminal 101 is responsive to the user infor- 
mation message to modify conference record 301 as 
illustrated in FIG. 6. Terminal manager 305 transmits 
the facility message of line 703 to have only the pic- 
ture from telephone terminal 101 switched to tele- 35 
phone terminal 102. 

FIG. 8 illustrates, in block diagram form, a system 
for implementing a video classroom in accordance 
with the invention. Each student who is located at a 
remote site is equipped with a student terminal such 40 
as student terminal 806. Student terminal 806 gives 
the student the ability to send a signal that the stu- 
dent has a question to instructor terminal 801 by ac- 
tuation of question button 813. Student terminal 806 
does not provide the capability for the student to be- 45 
come the chairperson. The student has the option of 
three views by actuation of buttons 815 through 817. 
Student terminal 805 through 806 are interconnected 
to switching system 105 by links 820 through 821. It 
is well known in the art that links 820 through 821 so 
could be switched through the public telephone net- 
work. Visual aid terminal 804 consists of only a video 
camera and is utilized to display the blackboard, etc. 
that is being utilized by the instructor. Instructor ter- 
minal 801 utilizes station set 802 to provide the in- 55 
structor with the necessary capability for running a 
video class. 

Using methods well known in the art, the terminal 



manager of station set 802 is responsive to actions by 
the user on keyboard 906 and mouse 907 to convert 
those actions to stimuli for the video conference man- 
ager. 

FIG. 9 shows in greater detail station set 802 of 
instructor terminal 801 . The students in the class who 
are party to the video conference are displayed by 
name only on display 904. The instructor utilizes 
mouse 907 to select the view that will be seen by the 
students and by the instructor personally by utilizing 
cursor 901 . To start the class, the instructor actuates 
start class button 905 which causes station set 802 to 
set up a video conference via switching system 105 
and the student terminals. The instructor can deter- 
mine the chair view by actuating select chair button 
902 and then selecting either an individual student, 
the all-view picture, or an insert view. (Note, that but- 
tons 902, 903, and 905 could be replaced by icons on 
display 904 which would be selected by mouse 907 
using cursor 901.) The insert view is different than 
that previously described with respect to how the pic- 
tures are determined. In the insert view, the main pic- 
ture is determine by positioning the cursor 901 next 
to the desired picture designation, such as VISUAL 
AID 911, and actuating the appropriate switch on 
mouse 907. If the instructor is to be shown in an in- 
sert, the cursor 901 is positioned next to INSERT IN- 
STRUCTOR 909, and the switch on the mouse 907 is 
actuated. The instructor insert can be removed from 
the picture by positioning the cursor 901 next to IN- 
SERT INSTRUCTOR 909 and actuating the switch on 
mouse 907 a second time. While the cursor 901 is 
positioned next to INSERT STUDENT 910 entry, a 
student can be placed in the student insert by actuat- 
ing the switch on mouse 907 and then, selecting the 
student entry by using the mouse. Until the cursor 
901 is positioned next to INSERT STUDENT 910 en- 
try and the switch on mouse 907 actuated a second 
time, the selection of an entry on the left side of dis- 
play 904 by using the mouse results in the corre- 
sponding picture being placed in the student insert 
portion of the main picture. 

Another embodiment for handling questions from 
students is to utilize the question buttons on the stu- 
dents' station sets, such as question button 813 of 
station set 811 of FIG. 8. When the instructor acti- 
vates questions button 903, station set 802 enters a 
mode whereby station set 802 is responsive to actua- 
tions of question buttons on student terminals to 
place the name of the student actuating the question 
button into a queue. The use of such queues is well 
known to those skilled in the art, and the queue is im- 
plemented by the terminal manager which provides 
stimuli to the video conference manager based on the 
contents of the queue. The names of the students are 
displayed in the order in which their requests are re- 
ceived. FIG. 10 illustrates station set 802 while in the 
questions mode and illustrates that Joe Smith and 
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Jane Smith have activated their question buttons. 
The mode of the station set is displayed by the entry, 
"QUESTION MODE" 908. Cursor 901 is positioned 
next to the entry, QUESTION MODE 908. In addition, 
the student first in the queue (Joe Smith) is automat- 5 
ically placed in the student portion of the insert view. 
As the instructor finishes answering the question of 
one student, the instructor activates the appropriate 
switch on mouse 907 with the cursor positioned next 
to QUESTION MODE 908. The student next in the w 
queue is displayed in the student insert and display 
908 is automatically updated. For the present exam- 
ple only the name, JANE SMITH, would appear on 
display 908. If the instructor wishes to answer ques- 
tions out of order, she/he positions cursor 901 next to 15 
that student's name and actuates the switch on 
mouse 907. To return to answering the questions in 
order, the instructor positions cursor 901 next to 
QUESTION MODE 908 and actuates the switch on 
mouse 907. 20 

FIGS. 11 and 12 illustrate, in greater detail, 
switching system 105. FIG. 11 illustrates switching 
node 107, and FIG. 12 illustrates video switch 106. 
The manner in which node processor 1107 functions 
with blocks 1115 through 1120 is described in detail 25 
in U. S. Patent 5,182,750. Similarly, the latter patent 
describes the interaction between the software lay- 
ers 1100 through 1106 and local angel 1112. Further, 
the manner in which remote angel 1120 functions with 
node processor 1107 over communication path 1124 30 
is also detailed in that U. S. patent. Telephone termi- 
nals 1101 through 1104 are interconnected to switch- 
ing node 107 via BRI links such as BRI link 132. Con- 
trol information transmitted on these BRI links is proc- 
essed through local angel 1112 before being commu- 35 
nicated to the software layers 1100 through 1106. 
Video switch 106 is controlled by remote angel 1120 
via link 148. Communication information between 
software layers 1100 through 1106 is communicated 
with remote angel 1120 via communication path 1124. 40 
Remote angel 1120 is responsive to this information 
to transmit control messages via control cable 1122 
to video switch 106. 

All control messages which are transmitted to 
switching system 105 via the BRI links of the tele- 45 
phone terminals are communicated to connection 
manager 1125 via the underlying software layers, lo- 
cal angel 1112. network 1115, and the appropriate in- 
terface. For example, the user information message 
of line 512 of FIG. 5 is transmitted from telephone ter- 50 
minal 101 via BRI link 132 to connection manager 
1125 via the above-recited path. Connection man- 
ager 1125 is responsive to the user information mes- 
sage of line 512 to formulate the necessary informa- 
tion which is communicated to remote angel 1120 so 55 
that remote angel 1120 transmits the necessary con- 
nection information to video switch 106 via control 
cable 1122. 



Video switch 106 is illustrated, in greater detail, 
in FIG. 12. Controller 1201 is responsive to connec- 
tion control messages received via control cable 1122 
to control video router 1202. Video and audio informa- 
tion are received via video links 136 through 139. Co- 
decs 1206 through 1209 separate the video informa- 
tion from the audio information. The video information 
is transmitted to video router 1202, and the audio in- 
formation is transmitted to analog voice bridge 1205. 
Quad screen formatter 1210 is used to format the all- 
view picture by accepting four video outputs from vid- 
eo router 1 202 are from each of the four codecs. Con- 
troller 1 201 controls video router 1 202 to perform this 
switching. Split screen formatter 1204 functions in a 
similar manner. The resulting output picture produced 
by quad screen formatter 1 210 or split screen format- 
ter 1204 is transmitted to video router 1 202 where un- 
der control controller 1201 this output can be sent 
back to any of the codecs. 

Analog voice bridge 1205 receives the audio in- 
formation from the codecs, combines this audio infor- 
mation, and transfers the combined audio information 
back to each codec. It is possible for a BRI station set 
not having been an associated video set to be part of 
the audio portion of a conference. For example, sta- 
tion set 143 of FIG. 1 can be part of the audio portion 
of the conference. Node processor 1 1 07 is responsive 
to control information received via BRI link 142 from 
station set 143 to set up network 1115 so that audio 
information is communicated between station set 143 
and analog voice bridge 1205 via interface 1117, BRI 
link 142, network 1115, interface 1118, BRI link 1121, 
and BRI terminator 1203. Analog voice bridge 1205 
receives the analog voice information from BRt termi- 
nator 1203 and combines this with the audio informa- 
tion received from codecs 1206 through 1209. BRI 
terminator 1203 receives the audio information out- 
putted by audio voice bridge 1205, encodes this infor- 
mation, and transmits it via BRI link 1121, interface 
1118. network 1115, interface 1117, and BRI link 142 
to station set 143. 

Split screen formatter 1204 is well known in the 
art and is described for example in U. S. Patent No. 
4.931 ,872. Video Router 1 202 is well known in the art 
and maybe of the type manufactured by Hedco Inc. 
Analog voice bridge 1205 is also well known in the art 
and maybe of the type manufactured by Telelabs Inc. 
In addition, quad screen formatter 121 0 is well known 
in the art and maybe of the type manufactured by 
For.A Inc. 

FIG. 13 illustrates, in flow chart form, the opera- 
tions performed by video conference manager 304 in 
accordance with the invention. Block 1301 performs 
the functions illustrated in FIG. 2 which is to set up the 
video conference call. In addition, if station set 143 
was to be part of the conference, block 1301 would 
establish the necessary paths through network 1115 
of FIG. 11 and analog voice bridge 1205 of FIG. 12. 
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Decision block 1302 determines if a new message 
has arrived at any of the terminals. If the answer is no, 
then decision block 1302 is re-executed. Decision 
block 1 303 is invoked when terminal manager 305 re- 
ceives a new message from any of the station sets in- 
cluding station set 120. Decision block 1303 determi- 
nes whether the message is a disconnect. If the an- 
swer is yes, decision block 1304 determines if there 
is still more than one party left on the call. If the an- 
swer to decision block 1304 is no, block 1308 termin- 
ates the call. Returning to decision block 1304, if the 
answer is yes, block 1306 transmits notifying mes- 
sages to the remaining terminal managers informing 
them that the sending terminal has disconnected- 
Block 1307 then updates conference record 301 to re- 
flect that the sending terminal is no longer part of the 
call. 

Returning to decision block 1 303, if the answer is 
no, decision block 1309 is executed to determine 
whether the message is an indication of a chairperson 
selection from the sending terminal. If the answer is 
yes, decision block 1310 determines whether the 
sending terminal had already designated itself as a 
chairperson. If the answer is yes, this means that the 
sending terminal no longer is the chairperson, and 
block 1313 is executed to notify all terminal managers 
that there is no longer a terminal who is the chairper- 
son. Finally, block 1 31 7 is executed to update the con- 
ference record. Returning to decision block 1310, if 
the answer is no, then notify messages are transmit- 
ted to all terminal managers to notify them that the 
sending terminal is now the chairperson. Finally, 
block 1315 is executed to update the conference re- 
cord. The operation of blocks 1310, 1313-1315, and 
1317 allows the terminal that has become the chair- 
person to remain the chairperson until second chair- 
person selection message is received. In order for 
that terminal to determine a picture only for itself, the 
second chairperson selection message must be sent. 

Returning to decision block 1 309, if the answer is 
no, decision block 1316 is executed to determine 
whether the sending terminal had actuated the all- 
view button. If the answer is yes, control is transferred 
to decision block 1319 which determines whether the 
sending terminal is the chairperson. If the answer is 
yes, block 1320 updates the conference record to re- 
flect that the chair view is now the all-view picture. By 
execution of block 1321, the necessary messages 
are then sent to the switching system to provide the 
all-view picture to all terminals which are receiving the 
chair view. Returning to decision block 1319, if the 
answer is no, control is transferred to block 1322 
which updates the conference record to reflect that 
the sending terminal is now receiving the all-view pic- 
ture. Finally, block 1325 is executed which transmits 
the necessary command to switching system 105 to 
provide the all-view picture to the sending telephone 
terminal. 



Returning to decision block 1316, if the answer 
is no, decision block 1326 is executed to determine 
whether the message is an indication that one of the 
two insert buttons has been actuated. In the discus- 

5 sion of blocks 1327 through 1337, it should be under- 
stood that there is one insert flag for each insert but- 
ton on each station set and that the logic illustrated 
in blocks 1327, 1328, 1331 through 1334 and 1337 is 
performed separately for each of these insert flags on 

10 each station set. If the answer to decision block 1326 
is yes, control is transferred to 1327 which determi- 
nes if the insert flag has already been set for that but- 
ton. If the insert flag has already been set, this means 
that the user of the station set wants to remove the 

15 associated insert picture. Similarly, if the insert flag 
is not set, it means that the user wants to specify what 
the picture should be for this particular insert. If the 
answer to decision block 1327 is no, block 1328 is 
executed which sets the insert flag for the insert but- 

20 ton causing the message. Block 1 331 sends a notify- 
ing message back to the sending terminal to inform it 
that the picture to be used for the insert can now be 
selected. Returning to decision block 1327, if the an- 
swer is yes, block 1332 is executed which resets the 

25 insert flag and transfers control to decision block 
1333. The latter decision block determines whether 
the sending terminal is the chairperson. If the answer 
is no, block 1337 is executed which removes the in- 
sert picture from only the sending terminal. However, 

30 if the answer is yes, block 1334 is executed which re- 
moves the insert picture for all terminals using the 
chair view and updates conference record. 

Returning to decision block 1326, if the answer 
is no, control is transferred to decision block 1357 

35 which determines whether the sending terminal wish- 
es to receive the chair view. If the answer is yes, block 

1360 is executed to rearrange the switching system 
to give the sending terminal the chair view, and block 

1361 is executed to send a notifying message back 
40 to the sending terminal. 

Returning to decision block 1357, if the answer 
is no, control is transferred to decision block 1338 
which determines whether one of the party buttons 
had been actuated on the sending terminal. If the an- 

45 swer is yes. block 1339 is executed which transmits 
a notify message to the sending terminal verifying 
that the message concerning the party button had 
been received and control is transferred to decision 
block 1341. The latter block determines whether one 

so of the insert flags has been set for either of the insert 
buttons. If an insert flag has been set, then the party 
selection is defining what picture should be in that in- 
sert. If the answer to decision block 1341 is no, control 
is transferred to decision block 1340 which determi- 

55 nes whether the sending terminal is the chairperson. 
If the answer to this question is no, block 1343 is exe- 
cuted to indicate in the conference record that the 
sending terminal is receiving the picture of the select- 
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ed party, and block 1344 is executed to send the nec- 
essary information to the switching system to provide 
the selected party's picture to the sending terminal. 
Returning to decision block 1340, if the answer is yes, 
block 1345 is executed to update the conference re- 
cord to show that the chair view is now that of the pic- 
ture of the selected party, block 1348 is executed to 
rearrange the switching system to provide the picture 
of the selected party to all terminals that are receiving 
the chair view. 

Returning to decision block 1341, if the answer is 
yes, control is transferred to block 1349 which resets 
the insert flag and sends a notifying message to the 
sending terminal that indicates that the flag has been 
reset. Next, decision block 1350 is executed to deter- 
mine whether the sending terminal is the chairperson. 
If the answer is yes, block 1351 is executed to update 
the conference record to indicate that the chair view 
is an insert view. Next, block 1354 is executed to re- 
arrange the switching system to provide the picture of 
the party as an insert to all terminals receiving the 
chair view. Returning to decision block 1350, if the 
answer is no, block 1355 is executed to update the 
conference record to reflect the fact that the sending 
terminal is now receiving an insert view. Finally, block 
1356 is executed to rearrange the switching system 
to provide the insert picture to the sending terminal. 

In the other implementation of the chair view 
where the user of the telephone terminal first ac- 
tuates the select chair person button and then the 
view button to obtain the desired picture, FIG. 13 
would be modified to receive the chair person selec- 
tion and picture information in the same message. In 
addition, for the user to select a new chair view, the 
video conference manager must receive again the 
previously mentioned message containing the select 
chair person and view information. 

J 

Claims 

1. A method for controlling a video conference be- 
tween plurality of video terminals (1 01-1 04) inter- 
connected by a telecommunication switching 
system with each video terminal transmitting a 
video picture, the method comprising the steps 
of: 

CHARACTERIZED IN THAT 

determining (1320. 1321, 1345, 1348, 
1351, 1354) a chair view picture by a first one of 
the video terminals wherein the chair view picture 
is then made available to all video terminals; 

requesting (1360, 1361) delivery of the 
chair view picture as determined by the first one 
of the video terminals from the telecommunica- 
tion switching system by a second one of the vid- 
eo terminals; and 

requesting (1316, 1322, 1325) delivery of 



a first video picture from the telecommunication 
switching system by a third one of the video ter- 
minals. 

5 2. The method of claim 1 wherein the step of deter- 
mining the chair view picture comprises the step 
of defining (1316, 1319, 1320) a composite of all 
of the video pictures transmitted to the telecom- 
munication switching system by all of the video 

10 terminals. 

3. The method of claim 2 wherein the step of deter- 
mining the chair view picture further comprises 
the step of defining (1326. 1327, 1332, 1333) a 

15 composite of the video picture from a fourth one 

of the video terminals inserted into the video pic- 
ture from a fifth one of the video terminals. 

4. The method of claim 3 further comprises the step 
20 of requesting (1309, 1310, 1313. 1317) a second 

video picture from the telecommunication switch- 
ing system by the first one of the video terminals 
without altering the chair view video picture being 
received by the second one of the video termk 
25 nals. 

5. The method of claim 4 further comprises the step 
of determining (1309. 1310. 1314, 1315) a new 
chair view video picture by the third one of the vid- 

30 eo terminals wherein the new chair view video 

picture is transmitted to the second one of the 
video terminals. 

6. The method of claim 4 wherein the step of re- 
35 questing delivery of the chair view picture by the 

second one of the video terminals comprises the 
step of actuating (127) a single button on the sec- 
ond one of the video terminals. 

40 7. The method of claim 4 wherein the step of re- 
questing delivery of the chair view picture by the 
second one of the video terminals comprises the 
step of using (901, 907) a visual indicator device 
attached to the second one of the video termi- 

45 nals. 

8. An apparatus for controlling a video conference 
between plurality of video terminals (101-104) in- 
terconnected by a telecommunication switching 
50 system with each video terminal transmitting a 

video picture, comprising: 

CHARACTERIZED IN THAT 
means (1320, 1321, 1345, 1348, 1351, 
1354) for determining a chair view picture by a 
55 first one of the video terminals wherein the chair 

view picture is then made available to all video 
terminals; 

means (1360, 1361) for requesting deliv- 
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ery of the chair view picture as determined by the 
first one of the video terminals from the telecom- 
munication switching system by a second one of 
the video terminals; and 

means (1316, 1322, 1325) for requesting 5 
delivery of a first video picture from the telecom- 
munication switching system by a third one of the 
video terminals. 

9. The apparatus of claim 8 wherein the means for 10 
determining the chair view picture comprises 
means (1316, 1319, 1320) for defining a compo- 
site of all of the video pictures transmitted to the 
telecommunication switching system by all of the 
video terminals. 15 

10. The apparatus of claim 9 wherein the means for 
determining the chair view picture further com- 
prises means (1326, 1327, 1332, 1333) for defin- 
ing a composite of the video picture from a fourth 20 
one of the video terminals inserted into the video 
picture from a fifth one of the video terminals. 

11. The apparatus of claim 10 further comprises 
means (1309, 1310, 1313, 1317) for requesting a 25 
second video picture from the telecommunica- 
tion switching system by the first one of the video 
terminals without altering the chair view video pic- 
ture being received by the second video terminal. 

30 

12. The apparatus of claim 11 further comprises 
means (1309, 1310, 1314, 1315) for determining 
a new chair view video picture by the third one of 
the video terminals wherein the new chair view 
video picture is transmitted to the second one of 35 
the video terminals. 

13. The apparatus of claim 11 wherein the means 
( 1 27) for requesting delivery of the chair view pic- 
ture by the second one of the video terminals is 40 
responsive to actuation of a single button on the 
second one of the video terminals. 

14. The apparatus of claim 11 wherein the means for 
requesting delivery of the chair view picture by 45 
the second one of the video terminals is respon- 
sive to use of a visual indicator device (901 . 907) 
attached to the second one of the video termi- 
nals. 
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(§) Video view selection by chairperson. 

(57) A switching system (105) allows any one con- 
feree (e.g. at 101) on a video conference to 
assume the role of manually manipulating (144) 
the video picture that will be seen by all con- 
ferees (chair view) (101-104). In addition, each 
individual conferee (102-104) is allowed to de- 
termine their own video picture content or to 
select the chair view (by 123-128). Further, any- 
one of conferees (101-104) can assume the role 
of determining the chair view. In addition, for 
the video classroom, a chair view video picture 
is composed such that the picture displays the 
visual aid with an insert for an instructor and an 
insert for a student asking a question. Further, 
the instructor selects by using a button 
(129.130) or mouse which student is to be dis- 
played in the student insert, and the video 
picture automatically displays that student. In 
another embodiment of the system, the stu- 
dents request permission to ask a question by 
actuation of a switch on their telephone set, and 
the names of students asking questions are 
displayed on a computer display screen. The 
instructor then can select the student by mani- 
pulating the cursor on the computer display to 
select the desired student. 
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